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Abstract 
A major advantage of luminescence dating is that it enables the direct dating of sediments containing quartz. Up 
till the last couple years Hungarian researches applying luminescence have mainly been concentrating on the 
dating of loess profiles, and hardly any attempts were made on the investigation of the sediments of historic 
times, in order to complement archeological findings and results. This work will present a complex analysis 
based on archaeological research and OSL dating. 
The growing population, the development of agricultural techniques and the changes in land use caused human 
induced environmental changes, which became increasingly significant in history. Good examples on it can be 
found on the Danube-Tisza Interfluve where the change in climatic conditions and the anthropogenic 
disturbance both caused aeolian activity during historical times. Therefore the original geomorphological 
setting of the area transformed, the Pleistocene forms were reshaped by Holocene sand-movements. 
The present work will provide good evidence on sand movement in historical times caused by human impact on 
the environment with the help of OSL dating and archaeological research in the vicinity of the village of Kecel, 
which is located on the largest blown-sand area of Hungary on the Danube-Tisza Interfluve. 
Kivonat 
A lumineszcens kormeghatározás legnagyobb előnye, hogy lehetővé teszi a kvarctartalmú üledékek korának 
megállapítását. Kezdetben Magyarországon ezt a módszert elsősorban löszös üledékek kormeghatározására 
használták, azonban néhány esetben kísérlet történt történeti korú üledékek vizsgálatára is, melynek célja a 
régészeti adatok kiegészítése volt.  
Az ember környezetre gyakorolt hatása a népességszám növekedése, a mezőgazdasági technika fejlődése, a táj 
használatának változása miatt a történelem során egyre jelentősebbé vált. Jó példákat találhatunk e folyamatra 
a Duna-Tisza köze félig kötött futóhomok területein, ahol a klíma változása és az emberi tevékenység együttes 
hatása többször mozgásba hozta a futóhomokot. A holocén homokmozgások következtében a terület 
geomorfológiai felépítése megváltozott, a pleisztocén formák átalakultak. 
Jelen tanulmány egy Kecelhez közeli régészeti lelőhely feltárása során vett minták feldolgozását és OSL 
korhatározásának eredményeit mutatja be. 
KEYWORDS: ENVIRONMENTAL CHANGES, HOLOCENE, BLOWN SAND, OSL DATING, ARCHAEOLOGY, HUMAN 
IMPACT  
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Fig. 1.: Blown-sand areas of Hungary 
1. ábra.: Futóhomok területek Magyarországon 
Introduction, aims 
The growing population, the development of 
agricultural techniques and the changes in land use 
caused human induced environmental changes, 
which became increasingly significant in history. 
Good examples on it can be found on the Danube-
Tisza Interfluve where the change in climatic 
conditions and the anthropogenic disturbance both 
caused aeolian activity during historical times. 
(Fig. 1.) Therefore the original geomorphological 
setting of the area transformed, the Pleistocene 
forms were reshaped by Holocene sand-
movements. 
The detected earliest blown sand movements on the 
Danube-Tisza Interfluve took place in the Inter 
Pleniglacial of the Pleistocene (Sümegi & Lóki 
1990; Sümegi 2005) and subsequently there was 
aeolian activity during the Middle Pleniglacial of 
the Pleistocene after 25 200 ± 300 year ago 
(Krolopp et al. 1995; Sümegi 2005). According to 
earlier researches on the Danube-Tisza Interfluve 
the most significant aeolian activity occurred during 
the Upper Pleniglacial (Borsy 1977ab, 1987, 1989, 
1991; Sümegi et al. 1992; Sümegi & Lóki 1990; 
Sümegi 2005). Later, the two cold and dry periods, 
the Older Dryas and Younger Dryas in the 
Pleistocene were convenient for aeolian rework 
(Borsy et al. 1991; Hertelendi et al. 1993) which is 
supported by radiometric, optical and thermo-
luminescenece measurements too (Gábris et al. 
2000, 2002; Gábris 2003; Újházy 2002; Újházy et 
al. 2003). 
Sand dunes, formed under cold and dry climate in 
the Pleistocene, were gradually fixed as the climate 
changed to warm and humid during the Holocene. 
However, researchers draw attention to the 
possibility of sand movement in the Holocene too. 
The warmest and driest Holocene phase (Boreal 
Phase) was the most adequate for dune formation 
(Borsy 1977ab, 1987, 1991; Gábris 2003; Kádár 
1956; Marosi 1967; Újházy et al. 2003), though, 
certain investigations claim that the second half of 
the Atlantic Phase could also be dry enough for the 
remobilisation of sand (Borsy & Borsy 1955; Borsy 
1977ab; Gábris 2003; Újházy et al. 2003). 
Nevertheless, the latest, usually local signs of 
aeolian activity can be related to various types of 
human impact. Former investigations consider that 
sand movement could occur during the Turkish 
occupation (16th -17th century AD) and 
subsequently in the 18th -19th century AD due to 
deforestation (Borsy 1977ab, 1987, 1991; Marosi 
1967).  
Based on archaeological investigations and OSL 
measurements on the Danube-Tisza Interfluve 
aeolian activity occured in the Bronze Age (Gábris 
2003; Újházy et al. 2003; Nyári & Kiss 2005a & b; 
Kiss et al. 2006, 2008; Nyári et al. 2006a & b, 
2007a & b; Sipos et al. 2006; Nyári et al. 2009), 
then the surface became stable for a long period, 
until the 3rd-4th centuries AD. As later the climate 
turned dry (Rácz 2006; Persaits et al. 2008) and the 
anthropogenic disturbance became more significant 
conditions became suitable for aeolian activity, 
which is proved by several researchers (Lóki & 
Schweitzer 2001; Kiss et al. 2006, 2008; Nyári et 
al. 2006a & b, 2007a & b; Sipos et al. 2006; Knipl 
et al. 2007; Nyári et al. 2009). Sand movement was 
also characteristic in the Migration Period, 
especially during the 6th-8th c. AD, which was the 
realm of the Avars (Nyári & Kiss 2005a & b; Kiss 
et al. 2006, 2008; Nyári et al. 2006a & b, 2007a & 
b; Sipos et al. 2006; Nyári et al. 2009). Subsequent 
aeolian activity occurred also in the Árpád Age 
(11th-13th c. AD, Lóki & Schweitzer 2001; Gábris 
2003; Újházy et al 2003; Nyári et al. 2006a & b; 
Knipl et al. 2007; Kiss et al. 2008; Nyári et al. 
2009) and when the Cumanians inhabited the 
territory (13th c. AD, Sümegi 2001; Kiss et al. 
2006, 2008; Nyári et al. 2006a & b, 2007a & b; 
Sipos et al. 2006; Nyári et al. 2009). The latest 
aeolian activity occurred in the 15th century AD 
(Nyári et al. 2007a; Kiss et al. 2008). 
The present work will provide good evidence on 
sand movement in historical times caused by 
human impact on the environment with the help of 
OSL dating and archaeological research in the 
vicinity of the town of Kecel, which is located on 
the largest blown-sand area of Hungary on the 
Danube-Tisza Interfluve. 
The aims of the research were to identify the 
ethnical groups and their possible activities; to map 
the geomorphology of the study area; to determine 
the periods of aeolian activity; to assign the 
possible types of human activities in connection 
with climatic changes enabling aeolian activity.  
Study area 
The 9 km2 large blown sand covered study area is 
situated on the southern part of the Danube-Tisza 
Interfluve, southeast from the 54th main road 
between Kecel and Soltvadkert (Fig. 2.).  
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Fig. 2.: The location of the study area 
2. ábra.: A vizsgált terület elhelyezkedése 
The 320 m long and 6 m wide excavated site was 
located along a future gas-main on the middle of 
the study area and acrossed a sand dune with its 
blowout depression, providing an exceptionally 
good example on Holocene aeolian reshaping. 
Methods 
Archaeological investigation 
The archaeological excavation area: Soltvadkert-
Alsócsábor, Herczeg farm-house is situated from an 
archeological point of view in an unknown area of 
the Danube-Tisza Interfluve. The village was not 
exposed to either systematic field study, or rescue 
excavation connected with big investments. We can 
partially understand the history of the region only 
through the incidental findings exhibited in 
museums, or through the found areas of the 
neighboring town, Kecel, in which area field study 
was done earlier. 
By investigating the findings of the site the 
activities and environment of earlier inhabitants of 
the area can be revealed. Previous archaeological 
analyses made in the area (Biczó 1984) allowed us 
to study the morphological situation of findings and 
to couple historical settlement pattern with 
landforms. This analysis enabled us to reconstruct 
the type, intensity and the geomorphological results 
of human impact on the paleo-environment. 
Geomorphological mapping 
The relief and geomorphological map of the 
investigated area were compiled on the basis of 
field measurements and 1:10,000 scale topographic 
maps. The major aeolian morphological units: 
erosional — transportational and accumulational 
zones, the basic morphological features: blowout 
depressions, blowout ridges, blowout dunes or 
hummocks, parabolic dunes, sand sheets, deflation 
areas and the brink lines of dunes were identified. 
OSL measurements 
The optically stimulated luminescence (OSL) age 
determines the last exposure of sediments to 
sunlight. Therefore, the method is especially 
suitable for identifying the depositional age of 
wind-blown sands (Aitken 1998). Altogether five 
samples were collected from two profiles. 
Extraction and sample preparation procedures 
followed the steps introduced by Aitken (1998) and 
Mauz (2002) and aimed at the separation of quartz 
grains of suitable (90-150 µm) size. Measurements 
were made on an automated RISOE TL/OSL-DA-
15 type luminescence reader at the Department of 
Physical Geography and Geoinformatics, 
University of Szeged. Throughout the 
measurements the SAR technique, described in 
detail by Murray and Wintle (2000), was followed. 
The OSL dates are calculated from the year of 
2007, when the measurement was done. 
Results 
Archaeological investigation 
According to these findings we can conclude that 
the area was almost continuously inhabited from 
the Copper age till the Middle Age, and numerous 
other hints in support of this idea might be hidden 
under ground. What is known from the data in this 
area (Kecel, Kiskunhalas and Császártöltés,) is that 
first the inhabitants of the Bodrogkeresztúr culture 
were living in the area, and in the late Copper age it 
became the lodging field of the Baden culture. The 
Bronze Age commences with the appearing of the 
Makó inhabitants, and then the folks of Nagyrév, 
Vatya, Halomsíros, Gáva cultures lived at the 
region, which in turn was the region of the Celtic 
people in the Iron Age (Biczó 1984; Wicker 2000; 
Knipl 2004, 2009a, b & c). 
During the 1-5th centuries, the fields of Kecel and 
Soltvadkert were parts of the Sarmatien lodging 
area, later the Avars and Hungarians inhabited there 
(Biczó 1984; Wicker 2000; Knipl 2004). 
On the area of Soltvadkert-Alsócsábor, Herczeg 
farm-house, the employees of the Bács-Kiskun 
Country Museum (György Székely and Mónika 
Mészáros) did rescue excavation during October-
November 2006 and in May 2007. 
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Fig. 3.: 
The relief map of the 
study area 
3. ábra.: 
A vizsgált terület relief 
térképe 
 
 
Fig. 4.: 
The geomorphological 
map of the study area 
4. ábra.: 
A vizsgált terület 
geomorfológiai térképe 
 
The excavation was done at the position of a new 
gas-main, in about 300 m lengths and 6 m widths. 
At this time 162 objects were found and excavated. 
According to the findings, in this area we can 
distinguish the traces of two populations of the 
following cultures. The first inhabitants arrived at 
the Migration Period (Avars); they were followed 
by the Árpád-era Hungarians. Significant part of the 
excavated objects belonged to the settlement of the 
Migration Age. (Székely & Mészáros 2007) 
Geomorphological mapping 
The mapped area is 9 km2 and situated on the 
southern part of the Danube-Tisza Interfluve 
(Fig. 2.). The altitude of the area varies between 
106 and 124 m asl. Based on the relief map (Fig. 3.) 
the western part of the investigated area represents 
an erosion zone, where according to the 
gemorphological map the most typical forms are 
low lying flat deflation areas. On the eastern part, a 
higher sandy area – transportation and 
accumulation zone – characterises the landscape 
and covered by blowout depressions, blowout 
ridges and blowout dunes, hummocks. The forms 
stretch from NW to SE, and clearly mark the 
direction of winds which were the most important 
agent in shaping the area (Fig. 4.). 
The Holocene morphological evolution of the 
investigated area is complex. In most of the cases 
Pleistocene forms were reshaped and transformed, 
thus at certain locations the original morphology 
can hardly be identified. Remobilisation and 
reshaping was especially intensive during historical 
times, however it was restricted to smaller patches 
of land.  
Depositional history 
Across the sand dune from NE to SW sequence 
descriptions of eight profiles were made and 
samples for OSL dating were collected from two 
profiles along the excavated site (Fig. 3.). This 
enabled us to reconstruct how the former sand dune 
reshaped because of wind erosion and 
accumulation. 
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Fig. 5a: Profiles, depositions and OSL data (1) 
5a ábra: : A mintaszelvények rétegsora az OSL mérések eredményeivel (1) 
 
Fig. 5b: Profiles, depositions and OSL data (2) 
5b ábra: : A mintaszelvények rétegsora az OSL mérések eredményeivel (2) 
 
Aeolian reactivation and subsequent deposition 
occurred repeatedly, between 12650±2250 and 
9900±1570 during the Pleistocene and early 
Holocene, thus the sand dune was formed by a thick 
sand layer within 2000-3000 years. After that the 
surface stabilized and a soil was evolved under cold 
and wet climate in the Preboreal phase (Járainé 
Komlódi 1966, 1969). Around the sand dune in 
lower lying flats and also in the blowout depression 
of the dune thicker soil developed during the 
Holocene.  
In the later periods of the Holocene during different 
historical times sequences of blown-sand layers and 
soils were formed on the southeast part of the dune. 
This suggests that the dune was eroded and sand 
was accumulated on the slipface of the dune. 
Aeolian reactivations took place 1190±220, 
1140±140 and 150±30 years ago according to the 
OSL measurements and resulted a 40-160 cm thick 
layer consisted of sand and soil layers (Fig. 5a-b.). 
Discussion 
Partial environmental reconstruction 
Age and sedimentological data of the profiles were 
compared to archaeological evidences. This enabled 
the reconstruction of the type, intensity and the 
result of human impact on the paleo-environment. 
According to the archaeological evidences, people 
settled down on the sand dune and neighbouring area 
in the Migration Period. They were Avars who 
inhabited the area between the 6st and 9th century. 
At this time the climate was cold and dry (Rácz 
2006), which is ideal for sand movement especially 
during intensive anthropogenic impact. Human 
activity meant an intensive burden on the 
environment resulting bare surface on the higher part 
of the sand dune, which were scenes of wind erosion 
under the cold and dry climate which was natural for 
sand movement. In consequence the dune was 
eroded and finally a 40-100 cm sand accumulated on 
the slipface of the dune and in the neighbouring 
lower lying flat area 1190±220 years ago.  
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Then a short period came without sand movement 
therefore the surface was stabilized and a humic 
sandy soil was developed. Afterwards blown sand 
movement happened over again 1140±140 years 
ago and another 20-40 cm thick sand layer covered 
the territory of the excavated area. 
The youngest sand movement happened 150±30 
years ago according to the OSL measurements 
which is connected with modern times.  
Conclusion 
The Holocene morphological evolution of the 
investigated area is complex. The Pleistocene forms 
were reshaped and transformed during the 
Holocene, thus at certain locations the original 
morphology can hardly be identified. 
Remobilisation and reshaping of the forms were 
especially intensive during historical times. We 
stated that the former landscape changed mostly 
because of the human impact on the environment. 
Three times spatially localized blown-sand 
movement in historical times reshaped the original 
morphology and the soil properties. Today the 
surface around the sand dune is higher and a dry 
and weakly humic sandy soil covers the area of the 
former lower-lying and wet flat area which was 
filled up by thick organic sediment and soil. 
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